Mixtures of Venezuelan equine encephalomyelitis, Rift Valley fever, and chikungunya viruses may be assayed by selective immunofluorescence staining of infected cell monolayers. A multiple serum neutralization test is described for quantifying reactions of these viruses with mixtures of serum antibodies.
Selective immunofluorescence staining of infected cell monolayers in conjunction with fluorescent cell counting has been used to assay quantitatively mixtures of three or more viral agents (1) . This assessment procedure is specific, rapid (less than 24 hr), and versatile in application for conducting experimental investigations that involve more than one virus. It was successfully used to characterize and to compare the survival of three viruses in an airborne mixture (5) layer. These were then incubated at 35 C from 16 to 22 hr. After being fixed with acetone (-60 C), cover-slip cell monolayers were separated into three groups and selectively stained with one of three viral immune sera previously conjugated with fluorescein isothiocyanate. Preparation of antiviral sera, details of established immunofluorescence assays for each virus, staining procedures, and fluorescence microscopy equipment have been described elsewhere (2-4). The titer of each virus in mixture was comparable to that of the corresponding titer of the virus control ( Table 1 ). The simultaneous introduction of the viruses in mixture onto cell cultures did not result in interference among the viruses. Each virus, therefore, could be independently and quantitatively assayed in the presence of the others.
An attempt was made to carry out a multiple serum neutralization test by reacting a mixture consisting of a constant quantity (2 X 104 cellinfecting units) of each of the three viruses with serial dilutions of a mixture of three corresponding antiviral monkey sera. In a comparable volume relationship, individual virus suspensions were mixed with dilutions of corresponding antiviral serum. The latter protocol was that of a conventional serum neutralization test. Virus mixtures or individual virus suspensions were also reacted with dilutions of normal monkey serum for control purposes. The diluent for all reactants was phosphate-buffered saline (pH 7.1) free from calcium and magnesium ions. Test mixtures were incubated at 35 C for 90 min and then assayed for unneutralized viruses in the manner described earlier. To determine the 50% serum-neutralizing titer, the per cent reduction of fluorescent cell counts for each antiserum dilution was computed from normal serum (control) counts. Reduction percentages were then plotted against the logarithm of the corresponding final dilutions of antiserum on probability paper. A linear relationship APPL. MICROBIOL. 
